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Fig. 15 The Poincaré sections changing with quintic nonlinear coefficient 8 of the system
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Analysis of Resonance and Bifurcation Characteristics
of Some Duffing Systems With Quintic
Nonlinear Restoring Forces

PENG Rongrong
(School of Sciences, Nanchang Institute of Science & Technology ,
Nanchang 330108, P.R.China)

Abstract: Some Duffing systems with external excitation and quintic nonlinear restoring forces
were considered, the amplitude-frequency response equation for the system was obtained with
the multi-scale method, and the amplitude-frequency characteristic curves and their changing
rules under different parameter changes were given. At the same time, the singularity theory
was applied to get the transition sets and the corresponding topological structures of the system
in 3 cases. Second, the fixed point of the system was determined, and the Hamiltonian function
was used to get the heteroclinic orbit of the system, so the threshold of chaos in the Smale hor-
seshoe sense was obtained with the Melnikov method. Then, the dynamic bifurcation and cha-
otic behavior of the system under external excitation and quintic nonlinear coefficients were giv-
en through numerical simulation. It is found that there are nonlinear phenomena such as period-
ic motion, period doubling motion, quasi periodic motion and chaos. The correctness of the
theory was verified with nonlinear methods such as the Lyapunov exponent, the phase diagram
and the Poincaré sections. The work provides a theoretical reference for further understanding

of the nonlinear characteristics of Duffing systems and their evolution laws.

Key words: Duffing system; quintic nonlinearity; bifurcation; chaos

5| AZ<3z/Cite this paper:

EARIR. — R HUARAMEIR S J11 Duffing REIR 5 /3 2R E T[T ]. BMTHECERITI%:, 2019, 40
(10): 1122-1134.

PENG Rongrong. Analysis of resonance and bifurcation characteristics of some Duffing systems with
quintic nonlinear restoring forces[ J |. Applied Mathematics and Mechanics, 2019, 40(10) . 1122-
1134.



